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Abstract: The unstoppable population growth has crossed 7 billion,
with more serious issue for Asian countries like China, who shares
19% and India sharing 18% of total world population. This growth
in people is also leading to increase in demand and thus creating
huge gape in demand supply relation. To fulfilth is gap there is
constant exploitation of non-feasible resources, creating scarcity of
resources. Construction industry is one such major sector which
consumes approximately 40% of total energy. However, while

considering construction industry, major emphasis is given to
reduce energy consumption at time of construction, while
neglecting the energy consumption done for the whole life time of
structure. This energy which is required to structure after
construction process is called as operational energy and is one of
the key component which is reliable for global energy consumption
e e i eete o | @nd resource: depletion. This operation energy of the building is
providedtheoriginalauthorandsourcearecredited. considered for StUdy in this paper, the energy Consumption effect
Publhed by 5% Dimension Resarch Publication. for thermal comfort in building is studied for various ventilation
schemes or cases. Analysis is done by IS code method as well as
simulation for velocity particle flow path is achieved by use of
programming Ansys Recognizable Flot ran 3. From the assessment
achieved for various cases and exhibiting , the importance of
successful planning and designing is highlighted for making efficient
utilization of natural ventilation system and decline in fake or
mechanical ventilation system , subsequently coming about huge
proportion of plans useful energy.
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operation energy, efficient natural ventilation; artificial or
mechanical ventilation system.

Receiveddate:Nov25,2021
Accepteddate:Dec15,2021
Published date : Dec26,2021

1. Introduction

Ventilation of the design is supposed to supply normal air for breath of inhabitants, to debilitate inside air to hinder
vitiation by body smells and to take out any consequences of consuming or various pollutions in air and to give such warm
environments as will help the help of power harmony of the body to prevent disquiet and injury to prosperity of the
occupants. IS 3362-1977 and Public Development guideline of India includes a piece of the critical models' and stipulations
for thought of opening district , edge level , outside obstruction, wind speed , supportive breeze speed and least wind velocity
required. Dependent upon the inspiration driving the room, the Air charge per unit and wind speed still up in the air. For
successful arrangement and arranging, this points ought to be considered. Regardless, it has been found that monstrous
change in indoor speed is separate with change in region, size and condition of opening, not with standing the way that
unquestionably the initial locale is kept constant. The stream of atom inside the room under velocity movement is dynamic
and presented to various weaknesses for which factors like room temperature, heading of wind, area of openings are careful.
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With practically no fitting course of action or arranging of ventilation, the prerequisite for mechanical or counterfeit
ventilation is supposed to full fill comfort wind speed and warm comfort within the room area.

2. Literature Review

A strong design can be described which having sound preparation and making game plans for power, ventilation
and air is shaping. The improper plan of illumination or ventilation prompts poor indoor air quality and may provoke serious
ailment of habitants. JohnD.Spengler(1) studied the various rules and regulations that are to be followed for having good
HVAC system. The IAQ fact to rneeded and the present ventilation system is also specified. Further the study was done for
changing construction material used and its effect in indoor air quality, emissions from surfaces and its potential danger.

It is crucial to assess the Exemplified Energy of House, dependent upon the land region, material used and purpose
of building the value of EEV changes. The value of EEV is extraordinarily high as they are normal in gigantic sums in the
building construction. Embodied Energy value matrix is the total energy required in manufacturing of the material(sourcing,
processing, transportation, dealing with, wastage. Thusly when the sort of material changes hard and fast EEV moreover
changes. This evaluation of EEV is done for green construction material by D.Bansal (2). Building envelop assurance is
another procedure for sensibility in housing is proposed by H. Agrawal (3). Working across the globe consumes 60 to 70 %
of energy and building includes contributes75% of energy consumption out of it for heating and cooling effect. This huge
amount of energy can be saved by insulating this envelops with plan of roof insurance, Block bat coba , Tar felt layer , mud
Phuska methodology , wall insulation techniques like double brick wall with cavity etc.

3. Aspects and Considerations

A. Determination method and criteria’s

Ventilation is imparted as m3/h per m2 of floor area. This unit doubtlessly reflects the limits associated with
disclosures. Normally the Speed of Ventilation 'Q' is tended to as after effect of Coefficient of ampleness 'K' , Opening
district 'A'in m2and outdoor wind speed'V'inm/h.Thus,Q=K.A.V.

The another way to deal with examining and assessing ventilation is Air change every Hour , which can be
described as the amount air passing into or out of a building or room in terms of the number of building volume or room
volume exchanged.Various factors responsible for sorting out indoor breeze speed are outside and internal temperature ,
clamminess ,material of walls and material ,stack effect, dilution area etc.

Recommended values for Air change per hour for some of the important rooms are specified below:-
1) Living Room-3-6

2) Bed Room-2-4

3) Dinning and Kitchens-8

4) Bathroom-6-10etc.

B. Location under consideration

Thus to deign efficient natural ventilation system to mitigate requirement of mechanical ventilation system the use
of Ansys Fluent flotran is done for simulating of various cases.

Initially considering the 1533621977 clauses the requirement of opening size is calculated considering the various
parameters of Akola city for fixing values of constant like temperature,humidity,wind speedetc.
The data taken for finding efficient size of ventilation is from Indian metrological department and the Gazetteers Department
of India.

Mean Wind Speed in Kilometres per Hour (AKOLA)

Jan. | Feb. Mar. Apr. May | June July Aug. Sept. Oct. Nov. Dec. Annual

1 2 3 4 5 6 7 8 9 10 11 12 13

4.5 51 6.0 7.4 12.1 12.7 114 10.5 8.2 4.3 4.2 4.0 7.5

4. Case Consideration
The room of inner size 3.6 x 4.5x 3.1m. is considered for study.Thus the volume will be=50.22cum.
Floor Area=16.2sqm.

A.As per IS Air charge/Hr required is minimum 3 and good is 5.
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If wind velocity taken is for Akola region on average is 4.2Km/Hr.=0.9282m/sec.Air charge=Q/V,thus if air charge
of 5 is required then,
5=Q/50.22
Q=251.1cum for required air charge.But Rate of flow Q=Area x velocity251.1=Ax4.2x1000
Or Area required A=251.1/(4.2x1000)=0.059sqm=0.06sgm.

B. For warm weather consideration:
Average temperature is 32oc, Relative Humidity is less then 40, how ever as per clause 5.1.1 of 1S3362-1977 for
hot dried region like Akola the stack effect can be neglected as the humidity in air content is less maximum time.

5. Simulation for Various Cases
The simulation for various cases are performed on Ansys Flotran 3 Dimensional analysis is done with fluid as
AIRSI, forset of Domain and parameters value considered,the observations are made.

Casel:Parallel opening on wall face 4.5x3.1,indirection normal to wind flow(Windward Inlet & lee ward outlet)of size 2.4

1
LINES

TYPE NIM

13
Prallel opening Prallel opening

Figl:Simulated model for finding Velocity particle flow path and magnitude for case 1

6. Observation and Remark

From the various simulation models, analysis done on Ansys Fluent Flotran and calculations done by IS code
methods, various observations were made on the delta speed , outlet speed of wind in room , pressure differentiation and
values made in the room and the result is differentiated and the best not entirely set in stone in Indian Standard code of
preparing . This deviations are represented inform of positive value( more than required) and negative values (deficient
room condition) in tabulated form as shown below. Various remarks are made on the basis of these values for cases
considered and suggestions are made for further practical application while designing building.

7. Conclusions

On the reason of review turn out completed for tropical locale common family , it has been found that the electric
use of approximately 238 K watt/annum is done in 1BKH housing structure with extra segregation of use only for thermal
comfort in the room is approximately 67%,which shows consumption of energy for fan, air-conditioned,cooling systems for
With the course of action of two deltas how much regular breeze stream is consistently flowed in the room yet giving one
outlet window makes high strain zone near outlet of warm air as in case3. Exactly when the course of action of windows is
made on adjoining walls like in case 4, 8 and 10, the dispersal of wind doesn't take effectively in the room area and thus
makes needs required indoor breeze speed. Such cases should be avoided if no restriction objectives are there.
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